Measurement of adherence in a randomised controlled trial of a complex intervention: supported self-management for adults with learning disability and type 2 diabetes. by Graham, L et al.
RESEARCH ARTICLE Open Access
Measurement of adherence in a
randomised controlled trial of a complex
intervention: supported self-management
for adults with learning disability and type
2 diabetes
Liz Graham1*, Judy Wright2, Rebecca Walwyn1, Amy M. Russell2, Louise Bryant2, Amanda Farrin1 and Allan House2
Abstract
Background: Reporting adherence to intervention delivery and uptake is a detailed way of describing what was
actually delivered and received, in comparison to what was intended. Measuring and reporting adherence is not
routinely done well in complex interventions. The OK Diabetes trial (ISRCTN41897033) aimed to develop and
subsequently test the feasibility of implementing a supported self-management intervention in adults with a
learning disability and type 2 diabetes. A key study objective was to develop a measure of adherence to the
intervention.
Methods: We conducted a systematic review of published literature, extracting data from included papers using a
standardised proforma. We undertook a narrative synthesis of papers to determine the form and content of
methods for adherence measurement for self-management interventions in this population that had already been
developed. We used the framework and data extraction form developed for the review as the basis for an
adherence measurement tool that we applied in the OK Diabetes trial.
Results: The literature review found variability in the quality and content of adherence measurement and reporting,
with no standardised approach. We were able to develop an adherence measure based upon the review, and
populate it with data collected during the OK Diabetes trial. The adherence tool proved satisfactory for recording
and measuring adherence in the trial.
Conclusion: There remains a need for a standardised approach to adherence measurement in the field of complex
interventions. We have shown that it is possible to produce a simple, feasible measure for assessing adherence in
the OK Diabetes trial.
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Background
It is well-established that measurement and reporting of
adherence to interventions is important for the transpar-
ency of recording research findings and the attribution
of mechanisms of effectiveness in trials (CONSORT [1],
MRC [2], NICE [3], the WIDER [4] group of journal edi-
tors, TIDieR guidance [5]). There are three main steps
to ensuring that adherence is indeed dealt with properly
in trials – defining the intervention, measuring and com-
prehensively reporting adherence to that intervention.
Defining the intervention – a pre-requisite to measuring
adherence
Measuring adherence is especially challenging in com-
plex interventions, that is interventions with several
interacting components [2] where more elements are at
work than apply to a simple drug treatment. It is not al-
ways possible to define precisely these individual compo-
nents, but rather a complex intervention can be seen to
have standard ‘steps’ that must be followed [6]. Measur-
ing adherence becomes more difficult when there are
multiple components to monitor, especially where inter-
ventions are also influenced by context [7] (such as ther-
apist characteristics) and may not be highly structured,
for example allowing for individual tailoring of content.
This means that careful description of the intervention
is a prerequisite for establishing adherence and that the
problem of understanding adherence to complex inter-
ventions is made more difficult when the component
parts of such interventions are ill-defined. For example a
recent systematic review of reporting standards in sur-
gery [8] found that surgical interventions were poorly
described - they were often limited to one sentence and
did not allow replicability of techniques. Similarly Hoff-
mann, Erueti and Glasziou [9] concluded that fewer than
40 % of non-pharmaceutical trial interventions are ad-
equately described.
Measuring adherence
Once the intervention is defined then measuring adher-
ence to intervention delivery and uptake is a detailed
way of monitoring what was actually delivered and re-
ceived, in comparison to what was intended; it is not
done well in complex interventions [10]. A review of
treatment adherence across 10 years of behavioural
change research by Borelli et al. [11] endorsed this view,
reporting that only 35 % studies used an intervention
manual, 22 % provided supervision for treatment pro-
viders, and 27 % checked adherence to protocol (only
12 % used all 3, 54 % used none).
Reporting adherence
Even for reasonably well-defined and less complex inter-
ventions, where description is relatively straightforward,
there is limited reporting of adherence. For example, a
review of problem-solving therapies found that half the
included studies reported no definition or measure of
adherence (Gellis and Kenaley [12]). This state of affairs
led one commentary to note that “lack of change in
treatment integrity practices across time and disciplines
leaves the impression that treatment integrity is much
like the weather - everyone talks about it, but no one ac-
tually does much about it.” [13]. Cook, Douet and Bou-
tron [14] note that methodological research is still
needed into how interventions should best be reported.
Although there is much literature detailing the poor
state of adherence monitoring and reporting, there have
been some developments in particular fields, for ex-
ample substance abuse [15] and health behaviour change
[16], as well as the development of a conceptual frame-
work for implementation fidelity [17]. There have been
reviews of adherence methodology [18], and standards
for measurement of adherence have started to be in-
cluded in intervention guidelines across some fields such
as health behaviour change [19]. Both the CONSORT
statement for non-pharmacologic treatment interven-
tions [1] and the TIDieR checklist [5] elaborate on inter-
vention description, including the need for adherence
reporting.
The current situation, however, remains unsatisfactory:
there is no uniform or transferable guidance, method or
framework for ensuring comprehensive measurement of
adherence and, while theoretical frameworks exist, there
is little in the way of practical measurement tools or a
consensus on best practice. Available frameworks tend
to be too context-specific, and can be cumbersome for
translation to practical application. For example, Borrel-
li’s treatment fidelity framework [16] is helpful in de-
scribing all elements that should be included in reports
of behaviour change interventions, but the authors
themselves note that “future work needs to focus not
only on implementing treatment fidelity plans but also
on quantifying the evaluations performed, developing
specific criteria for interpretation of the findings, and es-
tablishing best practices of treatment fidelity” [20]. Simi-
larly Carroll et al. [17] note that their conceptualisation
of adherence offers a potential framework for implemen-
tation research, but that empirical work is needed to test
the framework in practice.
Developing a study-specific adherence measure
This paper reports on the development of an
adherence measure for the OK Diabetes trial [21]
(ISRCTN41897033), a two phase feasibility study
evaluating supported self-management for adults with
a learning disability and type 2 diabetes, recruited via
NHS primary and secondary care as well as through
the third sector. The first phase involved the
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development of a supported self-management inter-
vention manual, materials and accompanying adher-
ence measure in parallel to case finding work to
identify potential participants for involvement in
phase two. Phase two was a feasibility Randomised
Controlled Trial (RCT) assessing the feasibility of de-
livering the intervention vs. usual care in people with
learning disability and type 2 diabetes. A key objective
was to develop an adherence measure, alongside other
feasibility objectives to inform a definitive trial.
Self-management materials were developed from exist-
ing literature in learning disability and diabetes, and
chronic disease self-management, and from the content
of related care pathways such as that for obesity in
learning disability. The intervention had selectable com-
ponents to allow variable involvement with a supporter.
It was delivered by diabetes nurse specialists in partici-
pants’ homes. At these nurse visits, participants were
also given homework tasks to complete between sessions
related to improving elements of their lifestyle which
might positively impact on their diabetes. The interven-
tion was thus tailored to each participant.
Self-management interventions have no gold standard
definition but all include active involvement of the pa-
tient to manage their condition and associated behav-
iours outside the routine clinical setting [22]. Thus
methods to monitor adherence to a self-management
intervention need further consideration as existing
frameworks largely focus on therapist-client interactions
as a means of assessing adherence, whereas we needed
to find a way of assessing adherence not only to session
attendance and content delivery, but also to use of self-
management techniques (the active component of the
intervention) between times. The exact methods of doing
so were not clear, particularly since existing frameworks
suggest observation of intervention delivery and partici-
pant enactment, or participant reporting of skills learned,
neither of which would have been practical for this inter-
vention (individually delivered at home with ongoing inte-
gration in daily living) and population (people with a
learning disability). We found no existing generic frame-
work or guidance that could be applied to the objective
measurement of adherence to treatment in this study.
Our primary objective in relation to intervention ad-
herence was to develop a measure to capture both pro-
vider and participant adherence to the elements of the
developed intervention and which generated an output
that allowed simple reporting. Although our main object-
ive was to develop an adherence measure for our own
study, by summarising the current methods used we
hope to describe a tool not just for use in the OK Dia-
betes study but also to contribute to the development of
a standardised approach to measuring adherence that
would have wider applicability in other complex
interventions and especially those involving an element
of self-management.
Methods
We conducted a review of the literature to determine
the methods of adherence measurement reported to date
for similar interventions (self-care, self-management) in
the same population (learning disability), to see if there
were helpful techniques we could adopt.
Search strategy
We ran literature searches in July 2013, and update
searches in July 2015, on the following databases: EBSCO
Cumulative Index to Nursing and Allied Health Literature
(1980 to 2015 July 15), Ovid Embase Classic + Embase
(1947 to 2015 July 13), Ovid MEDLINE(R) 1946 to July
Week 1 2015, Ovid MEDLINE(R) In-Process & Other
Non-Indexed Citations July 14 2015, Ovid PsycINFO 1806
to July week 1 2015.
Search strategies were developed for five concepts:
learning disability/ies, self-management interventions,
type 2 diabetes or weight loss, adherence (including
compliance) and evaluative studies. The combination of
terms allowed identification of 1) studies describing
measures of adherence to diabetes self-management or
weight-loss self-management interventions for people
with learning disabilities, and 2) evaluative studies of
self-management interventions for managing diabetes or
weight in people with learning disabilities. These evalu-
ative studies were included in case they described mea-
sures of adherence using terms we may have
inadvertently missed in our descriptors of ‘adherence’.
The search strategies aimed at a high specificity rather
than high sensitivity to identify key papers in the field.
To ensure further key papers were identified we
searched for secondary citations in identified papers, and
for included papers we tracked citations forwards using
Science Citation Index and Google Scholar. Full search
strategies for each database searched can be found in
Additional file 1.
Inclusion and exclusion criteria
Papers were included if they:
a) described primary research studies;
b) involved participants who were adults with a learning
disability;
c) described a standardised self-management or self-care
intervention;
d) described an intervention aimed at weight loss or
improving self-management of diabetes.
We defined self-management as involving at least (i)
some definition of actions relevant to improving the
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participants condition (overweight or diabetes) (ii) set-
ting and recording of specific goals or targets related to
those actions (iii) monitoring of progress in achieving
those goals. The person with a learning disability had to
be an active agent in this process – albeit with the help
of a supporter at times – so that they were not just a
passive recipient of a programme designed and delivered
by a third party.
Exclusion criteria included:
a) participants were children, or adults with dementia,
as these were not relevant to our study population;
b) the intervention had no active self-management
component e.g. attendance at a structured gym class
arranged by residential care staff;
c) studies using qualitative methods only;
d) literature reviews;
e) no available English version.
Study selection
An initial screening of all titles and abstracts against the
inclusion and exclusion criteria was undertaken by AH
and LG in order to identify potentially relevant papers.
For studies that appeared to meet the inclusion criteria,
or where there was uncertainty, full papers were re-
quested and reviewed in detail by LG. AH reviewed all
abstracts and a random sub-sample of 20 % papers.
When a level of uncertainty remained regarding rele-
vance, AH also reviewed those papers and consensus
was reached regarding appropriateness for inclusion.
Papers were not quality assessed against a checklist or
checked for risk of bias because we were interested in the
form and content of adherence measurement and report-
ing, which we determined regardless of study quality.
Developing a framework for data extraction
In a series of research team meetings we developed an
initial framework for data extraction based upon our
reading of the wider adherence literature as well as the
literature identified in the present search. We
distinguished:
 Steps taken to ensure the intervention was delivered
correctly in form, content and quality
 Steps taken to measure for research that these
approaches to ensuring quality of delivery were
employed
 Steps taken to measure actual provider adherence
 Steps taken to measure participant adherence
The first two steps fit with existing literature describ-
ing ‘fidelity’ - the degree to which provider delivery is in
line with the intended form and content. The latter two
steps fit with the existing definition of ‘adherence’.
To ensure a measure of adherence was applied to all
elements of the intervention not just a selected few, our
initial framework had four categories to describe an
intervention:
 The content of the intervention - topics or
components covered, such as (for diabetes self-
management) shopping for and preparing food,
planning physical activity, taking tablets, and
avoiding unhealthy behaviours like smoking or
drinking too much alcohol.
 The techniques employed in the intervention –
how it is delivered, for example through education,
training in goal setting, use of self-monitoring and
feedback techniques.
 The platform or format by which it is delivered
– for example written materials, group sessions,
self-completion charts, web-based resources, text
messaging.
 The degree of individualisation of the intervention.
This could mean use of inclusion and exclusion
criteria to define the sample from the target
population to whom the intervention is delivered, or
modification of elements of the intervention to suit
the needs of individuals within that sample - for
example those with visual impairments.
We used this framework as the basis for a data extrac-
tion form which, after field-testing and minor adaption,
we found suitable over the course of reviewing the iden-
tified papers. Where changes were made to the data ex-
traction form, papers were reviewed again to refine the
extracted items in line with the revised extraction
process. The final data extraction form included detail
relating to the type of study participants, type of inter-
vention(s), content of the intervention, how the inter-
vention was delivered, how both provider and
participant adherence were measured, collected and
scored, and how quality and competence were ensured.
For simplicity we combined the ‘techniques employed’
domain and ‘delivery format’ domain into a single do-
main describing practical delivery details. Because all the
studies included individualisation of materials to allow
use by adults with learning disability we did not use this
field for further data extraction.
Table 1 summarises the elements considered during
data extraction. The full form can be found at Additional
file 2, with a summarised version in the form of a usable
checklist at Additional file 3.
Data synthesis
As there were so few data available regarding treatment
adherence in this population and because they were so
heterogeneous, there was no possibility of data pooling.
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We thus undertook a narrative synthesis, organised ac-
cording to the framework described above, to explore
the approaches to measuring adherence in the included
studies. We looked for any similarity between studies’
approaches to measuring and reporting adherence to the
described intervention, and documented descriptions of
the range of approaches and their robustness. The
intention was to develop the data extraction form into a
more usable tool for measuring adherence in the OK
Diabetes trial.
Developing an adherence measure based upon the data
extraction form
Our supported self-management intervention had several
components to it, used as a basis to describe the interven-
tion: [1] identifying the participants’ daily routines, activity
and eating habits, [2] identifying aspects of diabetes man-
agement, [3] identifying key supporters and helpers, [4]
setting goals for change that involved supporters where
possible, [5] monitoring progress. For each component of
the intervention a record was generated either by the
nurse (for example, a list of supporters, identified goals) or
by the person with diabetes (for example, a note of goal-
focussed activity undertaken).
We identified which of these records we could collect
routinely for each participant, using the framework of
our data extraction form to structure these elements of
the intervention to ensure all aspects of adherence were
being recorded. To measure adherence we also devel-
oped a scoring system based upon completion rates,
which would allow us to estimate the proportion of
completed tasks during the supported self-management
intervention, including an overall judgement about
whether the whole process had been completed at least
once.
Finally, we planned to develop a summary Case Report
Form (CRF) to enable collation of these adherence items
and the adherence score to facilitate reporting.
Results
The electronic searches identified 573 references, which
were reduced to 464 after duplicates were removed.
Following review of the 464 abstracts identified from
the electronic searches, 22 were identified as possible
studies for review, and the full papers obtained. Review
of these papers excluded a further 10 (literature reviews
which did not report adherence measurement, non-
interventional qualitative studies, physical activity classes
only, conference or thesis abstracts with no further detail
available, one paper not available in English) leaving 12
for detailed review of the adherence measurement ap-
proaches adopted for the reported intervention(s).
Scrutiny of the reference lists of the 22 papers initially
identified for full review revealed a further 32 studies. Of
these 14 were excluded (did not include self-care inter-
vention, formal physical activity classes only, not avail-
able online or via the British Library) and 18 were
reviewed in detail.
Figure 1 details the number of studies identified and
reasons for exclusion and inclusion at each stage.
Additional file 4 provides an overview of the 30 studies
reviewed [23–52], based on the elements of the inter-
vention described, and provider and participant adher-
ence reported, as illustrated in Table 1.
Table 2 summarises the intervention and adherence el-
ements found in the studies reviewed.
Two thirds of the studies included participants with
learning disabilities only, while the remaining third also
included members of staff in community residences,
clinics or carers to assist with the intervention.
Table 1 Elements considered during data extraction
Intervention Was this
described?
Adherence measurement
Provider Participant
Content (topics, components) Y/N Was there measurement of the degree to which these topics
were covered?
Was there measurement of what the
participant received about these
topics?
Practical delivery details
(techniques used, format of
delivery, contact)
Y/N Was there measurement of what materials, sessions, training,
etc. were provided, and whether they followed the prescribed
format?
Was there measurement of sessions
attended, techniques used, etc.?
Intervention quality/competence
of delivery
Y/N Were credentials, competency, training and supervision
measured?
Intervention
Was this 
described?
Adherence measurement
Provider Participant
Content (topics, 
components) Y/N
Was there 
measurement of the 
degree to which these 
topics were covered?
Was there 
measurement of what 
the participant received 
about these topics?
Practical delivery 
details (techniques 
used, format of 
delivery, contact)
Y/N
Was there 
measurement of what 
materials, sessions, 
training, etc were 
provided, and whether 
they followed the 
prescribed format?
Was there 
measurement of 
sessions attended, 
techniques used, etc?
Intervention 
quality /
competence of 
delivery
Y/N
Were credentials, 
competency, training 
and supervision 
measured?
Fig. 1 Studies identified and reasons for inclusion and exclusion
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Table 2 Intervention and adherence elements reported in reviewed studies
Intervention
elements
described
Details reported in papers reviewed (N = number of studies where details provided, total N = 30)
Content Choosing the right foods
(N = 21)
Preparing food
(N = 9)
Eating behaviours
(N = 12)
Physical activity – formal
(N = 7) and informal (N = 19)
Behaviour modification
(N = 7)
Health awareness/
health assessment/
self-care (N = 8)
Delivery
technique
Formal education
(N = 24)
Goal setting (N = 9) Action plans
(N = 7)
Skills training (N = 8)
Method of
delivery
Group sessions
(N = 26)
Individual sessions (N = 4) Provision of
educational
materials (N = 12)
Participants trained in use of
self-monitoring resources (N = 4)
Formal Measurement described:
- Steps to ensure
quality of
provider
Selection of providers based
on experience (N = 7)
Training in the intervention
(N = 10)
Supervision/
feedback (N = 2)
Standard script to guide
intervention sessions (N = 1)
Intervention guidance
(N = 1)
- Delivery by
provider
(content and
quality)
Scoring system to assess
content delivered (N = 2)
Observation or recording
of session content (N = 3)
Materials
provided (N = 2)
Interviews regarding delivery (N
= 1)
Provider attrition
(N = 1)
Provider meetings
(N = 1)
Recommendations
after intervention
delivery (N = 1)
- Participant
adherence
Attendance at/duration of
sessions reported (N = 9)
‘Completers’ reported
(N = 12)
Homework
completion
reported (N = 3)
Adherence
included in
analysis &
reporting
Described completers vs.
non-completers (N = 6)
Outcomes split by
attendance rates (N = 4)
Reported
adherence score
(N = 1)
Reported outcomes in relation
to adherence (N = 1)
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Every study had at least one intervention component
that required provider adherence and one that required
participant adherence: there was thus the research op-
portunity for adherence to these components to be mea-
sured and reported. For example, the following could
have been measured for providers - training in and
supervision of the delivery of the intervention, attend-
ance at sessions and delivery of prescribed content in
each session, provision of materials; and the following
could have been measured for participants - attendance
at sessions, use of materials, completion of homework
diaries, and so on.
However, we found patchy descriptions of how adher-
ence to each intervention was measured. Some studies
identified some (but not all) components of the inter-
vention delivery and receipt processes that were mea-
sured, whilst others described only who delivered the
sessions, participant attendance rates and nothing fur-
ther. One study did not report any measure of adher-
ence, 11 studies reported no detail relating to provider
adherence beyond number of sessions provided, and one
study provided no information about participant
adherence.
Study intervention components and delivery were gen-
erally reported well. We used our data extraction form
to determine what elements of adherence could be iden-
tified from the papers reviewed. All studies had a degree
of intervention description but there was little detail
provided for some.
Content: Intervention content was typically well re-
ported and largely focussed on choosing the ‘right’ foods,
eating behaviours and increasing physical activity.
Techniques: were invariably described. The majority
(24/30) delivered their intervention via formal education.
A number of studies utilised goal setting (9/30), making
action plans (7/30) and skills training (8/30).
Delivery: Education was delivered face-to-face in group
sessions, through provision of written educational mate-
rials (13/30) for subjects to read or view, or in some
cases participants were trained in the use of diaries and
keeping records of newly-acquired behaviours or
activities.
Individualisation: All studies used the presence of
learning disability as an inclusion criterion, and all inter-
ventions were designed (or individualised) for this
group.
Steps to ensure provider compliance to content, for-
mat and quality were rarely reported. The most fre-
quently reported quality assurance steps were training in
the intervention techniques (10/30), and selection of
providers based on prior experience or qualifications (7/
30). There was limited reporting of the use of supervi-
sion or feedback (2/30), a script to guide the interven-
tion sessions (1/30), and intervention guidance (1/30).
Measurement of steps to ensure content and quality of
delivery was rarely reported. In only two papers [25, 36]
was there report of a specific adherence scoring system
to assess content covered in intervention sessions, and
in only three [26, 31, 45] was there mention of observa-
tion or recording of session content for review. Others
reported that intervention materials had been provided
(2/30), that interviews regarding delivery were con-
ducted (1/30), that process notes were made during de-
livery (1/30), provider attrition rates (1/30), provider
meeting frequency (1/30), and that recommendations
were made following intervention delivery (1/30). Al-
though there is some level of measurement here, it is
not sufficiently comprehensive to fully describe or
understand provider adherence.
Research measurement of provider adherence such as
‘provision of sessions’ and ‘competence of providers’
were often included in the methods section of articles,
but data recording that sessions were actually delivered
and that competence was formally measured were not
found in any study.
Participant Adherence was rarely measured in a formal
way. Some studies described that attendance was moni-
tored but did not report how this was captured or any
data pertaining to attendance. A number of studies de-
scribed the methods they could have or did employ to
measure certain aspects of adherence to the interven-
tion, but failed to report these in the results section. For
example 12 studies noted use of homework, diaries or
logs between sessions, but only 3 reported any data re-
garding homework completion. Other studies reported
adherence (e.g. % attendance) without explaining the
methods used to capture the data.
Where participant adherence was reported, this fo-
cused mainly on attendance at sessions (9/30), or reten-
tion at follow up or ‘completers’ (12/30). Very little
detail was provided about participants’ successful com-
pletion of required steps. Adherence to any of the de-
scribed processes was only reported in 3 studies.
Utilisation of adherence measures to explain or discuss
outcomes was sparse. Where adherence measures were
incorporated into analyses, these largely served to either
exclude non-completers or to split results into those of
completers and non-completers (6/30), or to split out-
comes in relation to attendance rates (4/30). Only one
study [36] reported the use of each component of the
intervention in relation to an adherence score, and noted
that modifications would be made to the intervention
based on adherence score analysis. One study [25]
looked at outcomes in relation to adherence.
A tool for the OK diabetes study
Our data extraction tool, the comprehensiveness and
feasibility of which was tested during review of the
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papers, informed the development of a suite of Case Re-
port Forms (CRFs) for use in the OK Diabetes study.
These CRFs incorporated the elements of intervention
fidelity, delivery and receipt that could be measured for
the OK Diabetes study. One CRF was designed for com-
pletion by the study nurse delivering the intervention (to
record attendance), one by an independent reviewer
(who looked at materials in case files to ascertain deliv-
ery of specific elements of the intervention as well as re-
ceipt by the participant evidenced by return of ‘calendar
sheets’ to indicate completion of a particular activity),
and one by the supervisor (to evidence regular attend-
ance at supervision as per intervention protocol). A fur-
ther CRF was designed for completion independently at
the end of a participant’s involvement which summated
all elements of delivery to give an overall ‘adherence
score’ for that participant: this included the proportion
of completed tasks and an overall judgement about
whether the essential components of a whole interven-
tion cycle (review of lifestyle factors, identification of
goals and enactment of those goals) had been completed
at least once, which was our definition of acceptable or
adequate adherence. CRFs can be found in Additional
file 5.
During the conduct of the OK Diabetes trial we were
able to use these CRFs successfully to record adherence
and derive an adherence score. Of the 82 people rando-
mised, follow up data and primary outcome were ob-
tained in 77 (94 %) and we were able to measure
adherence and derive an adherence score using our
measure in all these cases. Details of the OK Diabetes
trial and its findings will be reported elsewhere.
Discussion
Our review found that adherence to self-management
interventions for diabetes or weight loss in people with a
learning disability was poorly measured and reported, as
it is in other settings. We found no consistency of ap-
proach to adherence measurement despite there being
overlap in terms of intervention content, delivery and
target population. Elements that could have been re-
ported as clear indicators of adherence were often miss-
ing. For those studies in our review where adherence
was measured, there was a range of sophistication in
standards of reporting - from none, to minimal descrip-
tive reporting of provider training and participant at-
tendance, to reporting of results for a study-specific
adherence scoring system in two cases [25, 36].
We developed a data extraction tool for describing the
elements of adherence, and used it to extract data from
existing literature; we subsequently used it to inform the
development of a project-specific adherence measure-
ment approach for the OK Diabetes trial. Although our
tool is derived from specialist literature, we found it
compatible with two other comprehensive frameworks
we identified [16, 17] with the advantage of greater sim-
plicity. We wanted an approach that would [1] work for
self-management (where it is not possible to observe ad-
herence), [2] work for people with a learning disability
who cannot always provide complex self-report of activ-
ities, and [3] be very simple, to facilitate it’s use in low
resource settings. Our framework included elements re-
lating to content, delivery and exposure, in line with
Borrelli and Carole’s frameworks. What it didn’t include
was detail relating to dose equivalence, mechanisms of
action, assessing the presence of essential and proscribed
elements, and assessment of participant understanding.
All these elements are either not applicable to a self-
management intervention (which by its very nature is
less prescriptive and more individually tailored) or not
appropriate for people with a learning disability. What
our tool did include was the checking of materials pro-
vided, and use of materials or techniques between inter-
vention delivery sessions.
An adherence measurement tool should: [1] allow an
overall decision to be made regarding adequacy, and
quality of delivery and receipt, [2] produce an overall
metric to allow judgement regarding the degree of ex-
posure and [3] enable review of which elements of an
intervention were delivered to allow assessment of feasi-
bility of delivery and effectiveness (which elements work
and which don’t work). Our tool did enable a quality as-
sessment (1, above); and it partially achieved a reliable
metric in relation to degree of exposure (2, above), al-
though return of ‘calendar sheets’ detailing activities
undertaken by participants was patchy. Enhancing com-
pliance with participant self-reporting would be an area
to focus on in future self-management intervention re-
search in this population. We were able to assess which
elements had been delivered by the nurse (feasibility),
but it was not possible to identify specific components
which could be said to be essential, as a self-management
intervention is individually tailored and so does not rely
on standard, pre-identified elements (3, above).
CONSORT [1] and TIDieR [5] guidance both recom-
mend completeness of reporting of intervention descrip-
tion, implementation and adherence; however their
focus is on what needs to be reported rather than what
needs to be measured. The SPIRIT statement [53] pro-
vides guidance on standard items to include in an inter-
vention trial protocol, including a section on adherence.
This is currently focussed on improving adherence
within drug trials (to medication regimes), and we sug-
gest that it could be expanded to include more detail re-
lating to complex intervention trials. Consideration of
strategies to enhance adherence and on how to measure
it at the stage of writing the study protocol would seem
well placed.
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We have generated a usable, simple, descriptive tool
for our study. We believe it shows promise as a means
to generate adherence data collection tools for other
self-management interventions, as well as to extract data
from existing literature to assess adherence measure-
ment and reporting.
The main limitations of our study are two-fold. First,
we did not contact experts in the field – either published
authors or active researchers – because we were under
time pressure to develop an adherence measure for use
in an externally-funded RCT delivered on a pre-
determined timetable. Second, we have not checked the
utility of our tool beyond the specific project for which
it was developed.
Conclusions
We have shown that it is possible to produce a simple,
feasible measure for assessing adherence in the OK Dia-
betes trial, which could be more widely applicable to
other self-management interventions and which requires
only modest input from the research team, those deliver-
ing the intervention and participants.
Measurement of adherence to interventions is critical
to the reporting of RCTs – to allow replicability and
confidence in reported outcomes. Having a robust, ef-
fective, but simple approach to adherence measurement
is an attractive proposition for trialists working to tight
timelines and budgets. We hope that our findings will
contribute to the development of a more widely ac-
cepted approach to adherence measurement in complex
interventions.
Additional files
Additional file 1: Search Strategies by Database. This includes
explanatory search notes, and details of all terms and dates used for each
database searched. (DOCX 39 kb)
Additional file 2: Data Extraction Form. (DOCX 19 kb)
Additional file 3: Adherence Checklist – developed from the data
extraction form. (DOCX 16 kb)
Additional file 4: Summary of Papers Reviewed. This table summarises
the study design, intervention content, techniques employed, format of
intervention delivery, and steps taken to ensure provider and participant
adherence for all papers meeting eligibility criteria and reviewed as part
of this work. (DOCX 41 kb)
Additional file 5 Case Report Forms developed to collect adherence
data for the OK Diabetes Trial. (PDF 447 kb)
Abbreviations
CONSORT: Consolidated standards of reporting trials; ISRCTN: International
standard randomised controlled trial number; MRC: Medical research council;
NICE: National institute for health and care excellence; RCT: Randomised
controlled trial; SPIRIT: Standard protocol items: recommendations for
interventional trials; TIDieR: Template for intervention description and
replication; WIDER: Workgroup for intervention development and evaluation
reporting
Acknowledgements
We would like to acknowledge and thank the Diabetes Nurse Specialists
who delivered the intervention and the participants who engaged with the
intervention, so helping us to evaluate our adherence measurement
approach.
Funding
This work was undertaken by those working on the OK Diabetes study and
contributed to the development of the project. OK Diabetes was funded by
the National Institute for Health Research Health Technology Assessment
Programme (project number 10/102/03).
The views and opinions expressed therein are those of the authors and do
not necessarily reflect those of the Health Technology Assessment
Programme, NIHR, NHS or the Department of Health.
Availability of data and materials
Not applicable.
Authors’ contributions
AH was the Chief Investigator for the OK Diabetes study.
LG and AH reviewed papers, extracted data, developed the data extraction
tool and adherence measurement processes, and were lead authors for this
paper.
JW devised and undertook the literature searches, providing expert advice
relating to review techniques, and contributing to the relevant content of
this paper.
AR was the project co-ordinator and lead researcher for the OK Diabetes
study, led on data collection and advised on the adherence measurement
approach, as well as substantially contributing to the content of this paper.
LB was a lead co-investigator on the project and advised on the adherence
measurement approach, as well as substantially contributing to the content
of this paper.
RW and AF provided methodological input to the process of adherence
measurement in the OK Diabetes study, and substantially contributed to the
concepts discussed in this paper.
All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics Approval and Consent to Participate
For the purposes of this review, ethics approval was not required. However
the OK Diabetes study (which included development of an adherence
measurement tool as part of the study protocol) was approved by the NRES
Committee Yorkshire and the Humber – Humber Bridge (ref: 12/YH/0304) on
9th July 2012.
Author details
1Leeds Institute of Clinical Trials Research, University of Leeds, Leeds, UK.
2Leeds Institute of Health Sciences, University of Leeds, Leeds, UK.
Received: 15 January 2016 Accepted: 29 September 2016
References
1. Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P. Extending the
CONSORT statement to randomized trials of nonpharmacologic treatment:
explanation and elaboration. Ann Intern Med. 2008;148(4):295–309.
2. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ. 2008;337:a1655.
3. NICE guidelines [PH49] Behaviour change: individual approaches. 2014.
http://guidance.nice.org.uk/PH49
4. Albrecht L, Archibald M, Arseneau D, Scott SD. Development of a checklist
to assess the quality of reporting of knowledge translation interventions
using the workgroup for intervention development and evaluation research
(WIDER) recommendations. Implement Sci. 2013;8:52.
Graham et al. BMC Medical Research Methodology  (2016) 16:132 Page 9 of 11
5. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al.
Better reporting of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BMJ. 2014;348:g1687.
6. Hawe P, Shiell A, Riley T. Complex interventions: how “out of control” can a
randomised controlled trial be? BMJ. 2004;328(7455):1561–3.
7. Hawe P. Lessons from complex interventions to improve health. Annu Rev
Public Health. 2015;36:307–23.
8. Blencowe N, Boddy A, Harris A, Hanna T, Whiting P, Cook J, et al. Systematic
review of intervention design and delivery in pragmatic and explanatory
surgical randomized clinical trials. Br J Surg. 2015;102(9):1037–47.
9. Hoffmann TC, Erueti C, Glasziou PP. Poor description of non-
pharmacological interventions: analysis of consecutive sample of
randomised trials. BMJ. 2013;347:f3755.
10. Legrand K, Bonsergent E, Latarche C, Empereur F, Collin JF, Lecomte E, et al.
Intervention dose estimation in health promotion programmes: a
framework and a tool. Application to the diet and physical activity
promotion PRALIMAP trial. BMC Med Res Methodol. 2012;12(1):146.
11. Borrelli B, Sepinwall D, Ernst D, Bellg AJ, Czajkowski S, Breger R, et al. A new
tool to assess treatment fidelity and evaluation of treatment fidelity across
10 years of health behavior research. J Consult Clin Psychol. 2005;73(5):852.
12. Gellis ZD, Kenaley B. Problem-solving therapy for depression in adults: a
systematic review. Res Soc Work Pract. 2007.
13. Schulte AC, Easton JE, Parker J. Advances in treatment integrity research:
multidisciplinary perspectives on the conceptualization, measurement, and
enhancement of treatment integrity. Sch Psychol Rev. 2009;38(4):460.
14. Cook A, Douet L, Boutron I. Descriptions of non-pharmacological
interventions in clinical trials. BMJ. 2013;347:f5212.
15. Tober G, Clyne W, Finnegan O, Farrin A, Team IR, UR Team. Validation of a
scale for rating the delivery of psycho-social treatments for alcohol
dependence and misuse: the UKATT process rating scale (PRS). Alcohol
Alcohol. 2008;43(6):675–82.
16. Borrelli B. The assessment, monitoring, and enhancement of treatment
fidelity in public health clinical trials. J Public Health Dent.
2011;71(s1):S52–63.
17. Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual
framework for implementation fidelity. Implement Sci. 2007;2(1):40.
18. Durlak JA, DuPre EP. Implementation matters: a review of research on the
influence of implementation on program outcomes and the factors
affecting implementation. Am J Community Psychol. 2008;41(3–4):327–50.
19. Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, et al. Enhancing
treatment fidelity in health behavior change studies: best practices and
recommendations from the NIH behavior change consortium. Health
Psychol. 2004;23(5):443.
20. Resnick B, Bellg AJ, Borrelli B, De Francesco C, Breger R, Hecht J, et al.
Examples of implementation and evaluation of treatment fidelity in the BCC
studies: where we are and where we need to go. Ann Behav Med. 2005;
29(2):46–54.
21. Walwyn RE, Russell AM, Bryant LD, Farrin AJ, Wright-Hughes AM, Graham
EH, et al. Supported self-management for adults with type 2 diabetes and a
learning disability (OK-Diabetes): study protocol for a randomised controlled
feasibility trial. Trials. 2015;16(1):342.
22. Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management
approaches for people with chronic conditions: a review. Patient Educ
Couns. 2002;48(2):177–87.
23. Aronow HU, Hahn JE. Stay well and healthy! pilot study findings from an
inhome preventive healthcare programme for persons ageing with
intellectual and/or developmental disabilities. J Appl Res Intellect Disabil.
2005;18(2):163–73.
24. Bazzano AT, Zeldin AS, Diab IRS, Garro NM, Allevato NA, Lehrer D, et al. The
healthy lifestyle change program: a pilot of a community-based health
promotion intervention for adults with developmental disabilities. Am J
Prev Med. 2009;37(6):S201–8.
25. Bergström H, Hagströmer M, Hagberg J, Elinder LS. A multi-component
universal intervention to improve diet and physical activity among adults
with intellectual disabilities in community residences: a cluster randomised
controlled trial. Res Dev Disabil. 2013;34(11):3847–57.
26. Bodde AE, Seo D-C, Frey GC, Lohrmann DK, Van Puymbroeck M. Developing
a physical activity education curriculum for adults with intellectual
disabilities. Health Promot Pract. 2012;13(1):116–23.
27. Bodde AE, Seo D-C, Frey GC, Van Puymbroeck M, Lohrmann DK. The effect
of a designed health education intervention on physical activity knowledge
and participation of adults with intellectual disabilities. Am J Health Promot.
2012;26(5):313–6.
28. Bradley S. Tackling obesity in people with learning disability. Learn Disabil
Pract. 2005;8(7):10–4.
29. Chapman MJ, Craven MJ, Chadwick DD. Fighting fit? an evaluation of health
practitioner input to improve healthy living and reduce obesity for adults
with learning disabilities. J Intellect Disabil. 2005;9(2):131–44.
30. Elinder LS, Bergstrom H, Hagberg J, Wihlman U, Hagstromer M. Promoting a
healthy diet and physical activity in adults with intellectual disabilities living
in community residences: design and evaluation of a cluster-randomized
intervention. BMC Public Health. 2010;10:761.
31. Ewing G, McDermott S, Thomas-Koger M, Whitner W, Pierce K. Evaluation of
a cardiovascular health program for participants with mental retardation
and normal learners. Health Educ Behav. 2004;31(1):77–87.
32. Fisher E. Behavioral weight reduction program for mentally retarded adult
females. Percept Mot Skills. 1986;62(2):359–62.
33. Fox RA, Rosenberg R, Rotatori AF. Parent involvement in a treatment
program for obese retarded adults. J Behav Ther Exp Psychiatry.
1985;16(1):45–8.
34. Hahn JE, Aronow HU. A pilot of a gerontological advanced practice nurse
preventive intervention. J Appl Res Intellect Disabil. 2005;18(2):131–42.
35. Heller T, Hsieh K, Rimmer JH. Attitudinal and psychosocial outcomes of a
fitness and health education program on adults with Down syndrome. J Inf.
2004;109(2):175–185.
36. Humphries K, Traci MA, Seekins T. Nutrition education and support program
for community-dwelling adults with intellectual disabilities. Intellect Dev
Disabil. 2008;46(5):335–45.
37. Jones MC, Walley RM, Leech A, Paterson M, Common S, Metcalf C. Using
goal attainment scaling to evaluate a needs-led exercise programme for
people with severe and profound intellectual disabilities. J Intellect Disabil.
2006;10(4):317–35.
38. Lunsky Y, Straiko A, Armstrong S. Women be healthy: Evaluation of a
women’s health curriculum for women with intellectual disabilities. J Appl
Res Intellect Disabil. 2003;16(4):247–53.
39. Mann J, Zhou H, McDermott S, Poston MB, MacLean J, William E. Healthy
behavior change of adults with mental retardation: attendance in a health
promotion program. Am J Ment Retard. 2006;111(1):62–73.
40. Marks B, Sisirak J, Chang YC. Efficacy of the HealthMatters Program Train‐
the‐Trainer Model. J Appl Res Intellect Disabil. 2013;26(4):319–34.
41. Marshall D, McConkey R, Moore G. Obesity in people with intellectual
disabilities: the impact of nurse‐led health screenings and health promotion
activities. J Adv Nurs. 2003;41(2):147–53.
42. Mate-Kole CC, Danquah SA, Twum M, Danquah AO. Outcomes of a
nonaversive behavior intervention in intellectually impaired individuals
using goal attainment scaling. Nurs Res. 1999;48(4):220–5.
43. Mccarran MS, Andrasik F. Behavioral weight-loss for multiply-handicapped
adults: assessing caretaker involvement and measures of behavior change.
Addict Behav. 1990;15(1):13–20.
44. McDermott S, Whitner W, Thomas-Koger M, Mann JR, Clarkson J, Barnes TL,
et al. An efficacy trial of ‘steps to your Health’, a health promotion
programme for adults with intellectual disability. Health Educ J. 2012;71(3):
278–90.
45. Pett M, Clark L, Eldredge A, Cardell B, Jordan K, Chambless C, et al. Effecting
healthy lifestyle changes in overweight and obese young adults with
intellectual disability. Am J Intellect Dev Disabil. 2013;118(3):224–43.
46. Poynor L. Steps to fitness: a health and well-being pilot project. Learn
Disabil Pract. 2008;11(3):10–5.
47. Rotatori AF, Fox R. The effectiveness of a behavioral weight reduction
program for moderately retarded adolescents. Behav Ther. 1980;11(3):410–6.
48. Rotatori AF, Fox R, Switzky H. A parent-teacher administered weight
reduction program for obese down’s syndrome adolescents. J Behav Ther
Exp Psychiatry. 1979;10(4):339–41.
49. Rotatori AF, Fox R, Switzky H. Multicomponent behavioral program for
achieving weight loss in adult mentally retarded persons mental
retardation. 1980.
50. Rotatori AF, Zinkgraf S, Matson J, Fox R, Sexton D, Wade P. The effect of
two weight reduction maintenance strategies for moderately/mildly
retarded adults. J Obes Weight Regul. 1986.
51. Sailer AB, Miltenberger RG, Johnson B, Zetocha K, Egemo-Helm K, Hegstad
H. Evaluation of a weight loss treatment program for individuals with mild
mental retardation. Child Family Behav Ther. 2006;28(2):15–28.
Graham et al. BMC Medical Research Methodology  (2016) 16:132 Page 10 of 11
52. Wilhite B, Biren G, Spencer L. Fitness intervention for adults with
developmental disabilities and their caregivers. Ther Recreat J. 2012;46(4):
245–67.
53. Chan A-W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al.
SPIRIT 2013 explanation and elaboration: guidance for protocols of clinical
trials. BMJ. 2013;346:e7586.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Graham et al. BMC Medical Research Methodology  (2016) 16:132 Page 11 of 11
